Synthesis, oxidant properties, and antitumoral effects of a heteroleptic palladium(II) complex of curcumin on human prostate cancer cells.
A new ionic Pd(II) complex, [(bipy)Pd(Pcurc)][CF(3)SO(3)], 1, with the metal center coordinated to two different chelating ligands, the pure curcumin (Pcurc) and the 4,4'-dinonyl-2,2'-bipyridine (bipy), has been synthesized, fully characterized, and its antitumoral mechanism and oxidant property have been investigated. The Pd(II) complex induces both cell growth inhibition and apoptosis of human prostate cancer cells, (LnCaP, PC3, and DU145) through the production of ROS and JNK phosphorylation associated with GSTp1 down-regulation. ROS production induced by complex 1 treatment activated apoptosis through mitochondrial membrane depolarization in all prostate cancer cells, with up-regulation of Bax and down-regulation of Bcl-2 proteins. In addition, while curcumin determines DNA damage and PARP cleavage, complex 1 does not elicit any activation of PARP enzyme. Taken together, these data validate the significance of curcumin complexation to a metal center and its conjugation to another functionalized bioactive ligand in the apoptosis signal transduction and enhancement of cell death in prostate cancer cell lines and suggest the potential of this design strategy in the improvement of the metal-based drugs cytotoxicity.